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Class - 12 Mathematics 
Previous Year Questions 


Chapter - 2 
Inverse Trigonometric Functions 


p N 


INVERSE TRIGONOMETRIC FUNCTIONS 
Objective Qs (1 mark) 


1. The value of sin[sin! (=) + cos! 6] is: 
(a)l 
(b)2 
1 
(с) 
1 
(d)? 
[Delhi Gov. SQP 2022] 


2. The value of sin! (cos =) 13? 5 is: 


[CBSE Term-1 2021] 
3. The value of the expression sec (2) + sin! G) + tan !(— v3) is: 
ат 
OF. 
(с) 
(d)- 
[Delhi Gov. Term-1 2021] 


4 Ifa 2811 ! x + соз Та < b, then: 
(aja=0,b= т 
(b)a = т, b = 27 
==” = 
(c)a Е 2^ бі 2 
(Фа-0,ь- - 
[Delhi Gov. Term-1 SQP 2021] 
5. If tan ! x = y, then: 
(а)—1<у<1 
TU TU 
(b)— 2 < y < 2 
VB 
-Т п 
(yet 2) 
[CBSE Term-1 SQP 2021] 


7 -3 -3 1 3 3 
6. If inverse of matrix E 1 0 | is the matrix | À ; , then value of A is: 
—1 0 1 13 4 
(a)-4 
(b)1 
(с)3 
(d)4 


(2024) 


7. віп x + sin! y = =, then cos ! х + cos ! y is: 
=H 
(80 
(b)- 
(сут 
(45 
[Delhi Gov. Term - 1 SQP 2021] 


8. The principal value of tan—1 3 - cot-1 ( — 3) is: 

(а)т 

т 
(6) 
(с)0 
(4)243 

[CBSE Term-1 2021] 

In the following questions, a statement of Assertion (A) is followed by a statement of Reason 
(R). 
Choose the correct answer out of the following choices. 
(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b)Both (A) and (R) are true but (В) is not the correct explanation of (?). 
(c)(A) is true but (R) is false. 
(d)(A) is false but (R) is true. 


9. Assertion (A): Maximum value of cos ! is п? 


Reason (R): Range of the principal value branch of cos ! x is B а T 
[CBSE 2023] 
10. Assertion (A): The domain of the function sec ! 2x is (ә, - 219 159) 
Reason (В): sec! ( - 2) =— = 
[CBSE SQP 2022] 
2л 


11. Assertion (A): sin! [sin (=)| = = 


Reason (В): sin (sin) = 0 if 0€ 2) | 7 
[Delhi Gov. SQP 2022] 
12. Assertion (А) : Domain of y -сов (х) is [—1,1]. 
TU 


Reason (В) : The range of the principle value branch of y = cos'!(x) is [0, л] — d 


Very Short & Short Qs (1-3 marks 


13. Find the value ої «їг (cos (29) 


[CBSE SQP 2023] 
14. Find the domain of зїп (x?- 4). 
[CBSE SQP 2023] 
15. Evaluate sin (sin) + cos l(cos m) + tan !(1) 
[CBSE 2023] 


16. Draw the graph of cos | x, where x Є | - 1,0]. Also, write its range. 
[CBSE 2023] 


17. 


18. 


19. 


20. 


21 


22. 


23. 
24. 
25. 
26. 
27. 
28. 


29. 


30. 


31. 


32. 


33. (a) Find the value of tan! (- =) + cot! (=) + tan d [sin (- =] 


Find the value of sin! [sin (СЭ 


Prove that: 
bo _ 1 1 
sin'(2xv1— x?) = 2cos х5 5х < 1 
Prove that 3sin'!x = sin!(3x - 4х2), хе |- Z, | 


Find the value of tan !Y3 — sec !( — 2) 


. Prove that: 3cos їх = cos!(4x? - Зх), x € 2 1| 


Solve for x: tan ! (x - 1) + tan ! x + tan ! (x + 1) = tan ! Зх. 
582 |. 
If (tant)? + (cot!x)? = Зв" find x. 


Prove that: 2tan'!(=) + sec! (22) + 2tan (С) = 


s 

4 

If tan! x tan! y = n , xy € 1, then write the value of x + y + xy. 
Write the principal value of tan ! [sin (2) 

Find the value of cot 2 - 2cot 3] 


Write the value of cos (— 2) + 25іп"! G) 


2 
Solve for x: tan™! x + 2cot ! x = 


Prove that: 
г! (ESL) NEL 
со 41-5іп х-/1-5іпх E 2 
Tt 
x €(0,5) 
: й 1 
If sin(sin! “853 соз"'х) = 1 then find the value of x. 
гайг (7) + sint (5) = cos (2) 

Prove that: sin (= + sin 5) = cos T 


1 


УЗ. Уз 


[CBSE 2020] 


[CBSE 2018] 


[CBSE 2018] 


[CBSE 2018] 


[CBSE 2014] 


[CBSE 2015] 


[CBSE 2014] 


[CBSE 2014] 


[CBSE 2014] 


[CBSE 2014] 


[CBSE 2014] 


[CBSE 2014] 


[CBSE 2014] 


[CBSE 2014] 


(2024) 


OR 
(b) Find the domain of the function f(x) = sin"! (x? - 4). Also, find its range. 


(2024) 
34. Evaluate : sec? (tan 2) + cosec? (cot! 2) 
(2024) 
35. Find Фе value of k if 
іт "1 -1 v3 Шин 
sin [к tan (2cos 23] пі. 
(2024) 


Long Qs (4 - 5 marks) 


36. Solve tan ! 2x + tan ! Зх = л 
[CBSE 2019, 15] 
37. Find the value of sin(cos-! $ + tan 3 
[CBSE 2014] 
1 56 


22 sin” 
5 65 


12 
38. Prove that: cos~! TRE sin”! 


[CBSE 2019] 
39. Solve: гал” (x + 1) + tan !(x — 1) = tan! 
[CBSE 2019, 15] 

40. Prove that: 2tan ! (5) + tan! Ө = sin! Еа 


[CBSE 2019] 


Class - 12 Mathematics 
PYQ Solutions 
Chapter - 2 
Inverse Trigonometric Functions 


INVERSE TRIGONOMETRIC FUNCTIONS 


1. (8) 1 
Explanation: 
sin [sin~? G) + cos | 9) 
= sin (sin? >) cos (cos! >) + sin (sin? >) COS (cos >) 
Y 2 

Zu 
-1 

2. (b) — E 


й баз 13т 
Explanation: ви! (cos =) 


=sin ! (cos (2x + 2) 
= ( =) 
=cos ! (cos 


Since, sin 'x+cos!x=- 


3. (d) 2 


Explanation: 
sec! (2) + sin! С) tan ! ( - М 3) 
4. (а) a=0,b=T 
Explanation: 
We know that, sin ! x + cos ! x = 
and PES sin!?« 2 
So, 0 < sin! ка кш 
=>0<2sin!x+cos!x<t 
Thus a= 0, ъ= тп 


5x (c) > «yc 


6. (D) 4 
Explanation: Given, tan ! x = y 
We know that, the range of tan ! function is 


C3) 


. т -1 TU 
1.е.,— = <їап x<- 
coon і 
=>. SS yy 
2 72 


7. (b) 2 


Explanation: 
-1 -1y = m — Е in-1 
cos x+ cos ха m — (sin х + sin™ x) 
2T T 
= Tt — — = - 
А 3 3 
8. (b) E^ 


Explanation: тап 1/3 — cot! ( — V3) 
-— л\ нээ Т7 нар З 
=tan (tan z) cot ( cot 3 


-tan | (тап) — pot ! [cot (x = 2)| 
+ 


9. Both (A) and (R) are false. 
Explanation: From the graph of cos ! x it is clear that, the value of cos ! x can be 2т, = 58: 


Hence, T? cannot be the maximum value of (cos ! x)? 
We know that, 
Principal value branch of cos ! x is (0, п] 

10. (c) (A) 18 true but (R) 15 false. 


Explanation: sec ! x is defined if x <- 1 or x 2 1. Hence, sec! 2x will be defined if x <-> 
1 
a 
огх >> 


The range of the function sec ! x is [0, п] - С 
11. (4) (A) is false, but (В) is true. 

Explanation: 

The principal value branch of sin ! x is РЕ, z] 

Let x = sin x 

=> Ө =sin! x 

sin! (sin 8 ) = sin™! x = Ө 


sin! (sind )=0 ,if8 є |Z =] 
12. (A) Assertion (A) is true, but Reason (R) is false. 


13. sin (cos 5) 


= sin (cos (6n + 2) 
= sin !cos (2) 


= sin !sin С - =) 
2 5 
т Зп 


2 5 
T 


710 


14. -1<(”’-4)<1 
>3<x°<5 
=> 
УЗ < Ix| <5 
»xe[-v5,- S] U [8,8] 
So, required domain is | — V5, — v3] u | V3, v5] 


15. sin- (sin 2) + cos l(cosm) + tan (1) 
= зїп (віт п- 2) + cos l(cosm) + tan ! (7) 


= іп" (sin 2) +1 t | ^ sin (zt — 0) = sin 6] 


16. Given : 
y = cos ! x, where x Є | - 1,0] 


range Ё А л| 


X >X 
o1 1 
17. Given, sin! [sin (СЭ 
= sin! [sin (2n — z) | 
= sin! |-sin (=) | 
= sin! [sin (=) | 
We Know that, range of sin" [sin (=)| = - 


18. Let 

x = cos0 
= Ө = cos *x 

.”. L.H.S. = sin "(2со5 0 V1 - cos?6) 
= sin”! (2cos Osin Ө) 
= sin! (sin 20) = 20 
—2cos!x =R.H.S 

Hence, proved. 


A 


19. Let 
50 = sint x 
R.H.S. = sint (3sin 0 — 4sin?0) 
= sin! (sin 30) 
> sin 30 = 3sin Ө — 4sin? Ө 
= 30 = 3sin= Ө = L.H.S. 
Hence, proved. 


20. tan 43 — sec™t( — 2): 


21. R.H.S = соѕ!(4х° - Зх) 
Putting x = cos0 
= cos!(4cos8? - 3cos0) 
= cos'!(cos30) 
= 30( cos Зх = 4cos? x — 3cos x) 
= 30(* cos (cos x) = x) 
Now, 
x — cos 0 
«cos! (х) = Ө 
г. 30 = 3cos'! (x) 
= L.H.S. 
Hence, proved. 


22. tan™! (x - 1) + tan! x + tan! (x + 1) = tan ! Зх tan ! (x — 1) + tan! (x + 1) = tan! 3x tan! x 


—1 f 2x 2 2x 
гап (255) = tan“! (2) 
P 2-x? 1+ 3x2 

2x 2x 


ОГ —3 ———3 
2-х 1+3x 
or 2x(1 + 3x*-— 2 + х2) = 0 
ог 2х (4х2 1) = 0 
1 


1 
огх = 0,5, 75 


: 5л^ 
23. Given, (tan !) + (cot!x)? = — 


2 2 
= п = 5m 
— (tan Ixy С —tan 2) ве 
2 2 
2 т 5л 
> 2(tan ! x — 1 tan їх + а = 0 
Е х Зп? 
> 2(tan! x)? - t tan !x -5 = 0 
m+ 12+ 3л? 
> tan cr 
1/_ 3л -n 
> tan х= —,— 
4 4 
х--1 


24. L.H.S = 2| анг" G) + Мат"! (=) | + sec! (=) 


= tan (£2) + tan (590) -1 


25. We have tanx tan’! y = = 


x+y = 1 – ху 
х+у + ху = 1 
26. tan! [sin (=)| = tan ![-1] 
= ап (кап?) zn 


> tan !(tand) = 0v0e (- a 4 


27. сої - 2cot- 3] - co —2x а 
E со Р | 


т 
= cot | ^3 

In — 2T 
= cot| 2 | 
=cot— = УЗ 


21 Т 
== -1 шил RE ebd 
— Cps (cos =) + 2sin Ө 


22217001 аа 1 
Ї EE m ш g 4^ шиг = 2 | 
р 
==. ER х — 

3 6 

2т т Зп 


2 
29. ап! x + 2cot! x = ES 
tan!x- a(F tan ix ) = 


3 
Or E tan | x + cot!x = 2 | 


tan T 
-чап'|х = — — 
3 
баих 
3 

эп” 

х = {ап— 
3 

=й 


30 г! (гс x+y1-sin =) 
90 V1-sin х—у/1—5їп x 


T x x x x x x? 
|For x Є (0.2): 1+ sinx = cos’ = + sin? + 2sin 50055 = (cos= + 80151 | 


2 2 2 
(cost іі) (сові ілі), 


= cot | 5 : 
gtsinz) -(cosz-sinz) 
(cos; 2 2 sn, 
x M = X EE. * 
ES -1 cos, 8102 +С052 sınz 
=¢ X віт cost +sin~ 
E985 2 2 2 
E 2с055 
= сої --Х 
2sin= 
2 
2 =] x 22 x 
= cot [сог = — 
2 2 
Hence, proved. 
31. Given 
" 2211 
sin(sin E + cos ty) = 1 


Putting sin? = 1 


2211 = т 
> sin = + cos ers 
x -11 т —1 
> sin -=—— 605 x 
5 2 
; -11 _ --1 
sin -sin x 
1 -д 
5 
1 
Thus, x = = 


5 
. 8 ; 3 
> sina and sin р = 


> cosa = v1 — sin? а 


32. Let sin! (=) = a and sin (=) = В 


64 
> cosa = |1 — — 
289 
9 
апа соѕ В = {1 - = 
25 
289-64 
> cosa = 
289 
25-9 
and соѕ В = |--- 
В 25 
225 
> cosa = — 
289 
16 
and cos = |< 
В = 15 


15 4 
> cosa = ту ando cos В = m 
Now, cos (a +ß) = cosa.cosß — sina.sin В 


> cos (a + В) = = x £ = x 
60 24 
> cos (a + В) = „= 
> cos (a + В) = = 
(36 
>a +В = cos ( az) 
[Putting the value of a and В] 
33. (a) 
-1 dX 
1. Evaluate tan ( x) | | 
ift = tani [= 
tan ( X) = tan-1 (75) 
We know that: 
(m) = 
an |--| = = 
УЗ. 6 
Therefor: 


2. Evaluate cot! (- X) 


a( A - -1 
сої ( X) = tan (3) 
We Know that 


tan (3) = = 


sin (—-) = —1 


T 
tan 1(-1) = -— 
an -(—1) 1 


3. Evaluate tan! [sin (- 2| 


Therefor: 


4. Sum the evaluated terms: 


сло 


5. Combine the fractions: 
Converting all terms to a common denominator (12): 


N Зп —2п+4п- Зп —n 
12 12 12 12. — 42. 
Therefore, the value of the given expression is — = (2024) 
OR 


(b) To find the domain and range of the function f(x) = sin ! (x? — 4), we need to 
ensure that the expression inside the inverse sine function lies within its principal range. 
For sin (х2 — 4) to be defined, the argument must lie in the interval x? — 4 must lie in 
the interval [-1, 1] 
Therefore, we need: 
-1::5-4-1 
Solving these inequalities: 
1. First Inequality: 
x?-4>-1 
x’ >3 
х<—3 ог 
х>3 
2. Second Inequality: 
x?—4x] 
x < 5 
—45 <х< у5 
Combining both conditions, we get: 


– (5 <х<- уЗ ог V3<x<v5 


Thus, the domain of the function f(x) = sin (х2 - 4) is: 
x є |- V5,- 3] U [ 43, v5] 
To find the range of , we consider the values of x? - 4 
within the interval. [-1, 1] 
The function x? — 4 attains its minimum value of —1 when x = + V3 and its 
maximum value of when . 1 х= 2/5 
Hence, the range of the function f(x) is 
[sin 1 ( — 1), sin 1 (1)] 


H3 


34. 


2 
Let = tan! (2). Then , tan Ө - 1. 

2 2 
We Know that 


1. Evaluate с (сапт С) : 


sec? Ө = 1 + tan?0 
So, 


: (а (23) -14() 2141-3 

an = ше - = ey 

ын 2 2 4.4 
2 -1 (13). 

2. Evaluate cosec (cot ©): 


Let® = соб! (5) . The, cot @ -i 


We Know that: 
соѕес2 Ø =1+ cot? Ø 
So, 


feoi (cra equ bad 
cosec (cou @)=1+@ = 14 = 
3. Sum the Results: 


sec? | ап"! (2) + cosec? | сої"! (5) 23 2 
2 3// 4 9 


To add these fractions, find a cooman denominator: 


5 _ 45 
4 36 
10 E 40 
Answer: == 
35. | Given the equation: 
ESI -1v3\] z 
sin [К tan (2cos I) ийг 
Solutoin: 
1. Evaluate cos! d 
v3 om 
COS е 
2. Double the angle: 
УЗ T T 
2120 = — = _— 
2cos 2 2( 2) 3 


3. Evaluate tan(=) 
tan(=) = УЗ 


3 
4. Substitute back into the equation: 
T 
sin ![k v3] = zi 
5. Solve for k: 


We know that: 


So, we set up the equation 


3 
Куз = і 
Solving for k; 
k = уз = 
руз 2 
Therefor, the value ої К is: 
1 
К = = 
2 
36. Given, 
tan! 2x + tan ! Зх = = 
We Know that, 
-1 -1 y= -1 | ХУ 
tan x+tan y-tan 2) 
-1( 2x+3y _ | 
tau (2255) 74 
x т 
1-6х2 and ып 
5х Е 
1- 6x? 
5x = 1— 6x? 
6x? + 5х-1 = 0 
6x? + 6x -х 1 = 0 
6x(x+ 1) – 1(х+1) = 0 
(6x — 1)(х+1) = 0 
Thus, 
х= A orx = 
But for 


tan! 2x + tan! Зх = = 
tan ! (-2)+ tan! (-3) = = 


So, L.H.S. becomes negative but R.H.S. is positive. 
Thus, x -- 1 is not possible. 


L А 1 : 
Hence, x = zis the only solution of the given equation. 


37. sin(cos™! = + tan! =) 


289 + 36 
17 
6 
. 117) _ -1 17 
sin(tan 2) = sin (sin ==) 
= -112 
38. Let a = cos = 
Е 12 
соѕ а 13 
We Know that, 
sina =y1-cos?a 
= |н e 
u 13 
Е 25 Ш 5 
|" 4169 13 
Let, 
b = ae 
i 5 
пра 3 
sin =; 
> cosb = 5 
We know that 


sin (a + b) = sina cos b + cosa sin b 


Ae 5 12 
Putting sin a = — =— and 
utting sina 15: cos b 15 & 


] jc b = 2 
sin es = 5 
| nn т. 
sin (а + ) = 137 5 5 5 
| 20 36 
65 65 
36 


65 


Thus, 


+b) = 2 
sin(a + b) = 65 
+b -156 
a = sin" — 
12 з 56 
5 is 12 ete 
sin + sin 5 sin = 
Thus, L.H.S=R.H.S 
Hence, Proved. 
-1 -1f = -1 8 -1 Гоеніх- 1) _ -18 
39. We have гал (x +1) + tan™`(x— 1) = tan z? tan Le, | = tan = 
2x 8 
> == —— 
Qex^ 31 


>62x = 16 – 8x? 
=> 8х2 + 62x+ - 16 = 0 
24x? + 31x+ – 8 = 0 
эхэ - andx =— 8 

As x = -8 does not satisfy the equation 


1. : 
Непсе, х = 7 isonly solution 


40. LH.S = 2tan (2) + tan! (2) 
эш =) + tan! С) 


1-0 
= tan“! В + tan! G) 


2 


(31) 
Let, tan! 17] =0 


25/2 
31 


Then, tan 0 = = 


17 
"ES 
sind = 
2542 
> 05іп 1 (55) 


. -1 =) = 2 MC 
- tan (5 = sin 2548 
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